Effects of ischemic preconditioning on vascular reactivity and calcium sensitivity after hemorrhagic shock and their relationship to the RhoA–Rho-kinase pathway in rats.
We investigated the effect of ischemic preconditioning (IPC) on vascular reactivity and calcium sensitivity after hemorrhagic shock and its relationship to the RhoA–Rho-kinase pathway. Using hemorrhagic-shock rats (40 mm Hg for 3 hours) and isolated rings of the superior mesenteric artery (SMA), the effects of IPC (abdominal aorta occlusion applied 2 hours before shock) on the pressor effect of norepinephrine (3 μg/kg), vascular reactivity and calcium sensitivity of SMA, and the activity and role of RhoA and Rho-kinase were investigated. IPC with 1-minute occlusion plus 5-minute loosening of aneurysm clips thrice significantly increased survival time and prevalence of survival at 24 hours of hemorrhagic-shock rats. This IPC condition also significantly increased the pressor response of norepinephrine and significantly improved the vascular reactivity and calcium sensitivity of the SMA. The activity of Rho-kinase and RhoA in the SMA decreased after hemorrhagic shock, but increased after IPC. Y-27632 (Rho-kinase antagonist) and C3 Transferase (RhoA antagonist) significantly decreased IPC-induced increase in vascular reactivity and calcium sensitivity. These results suggested that IPC can improve shock-induced vascular hyporeactivity and calcium desensitization. The RhoA–Rho-kinase pathway played an important part in this process. These findings suggested that the RhoA–Rho-kinase pathway may be a potential target to treat vascular hyporeactivity in severe trauma, shock, or multiple-organ dysfunction syndrome.